Preparation and characteristics of thermoresponsive gel of minocycline hydrochloride and evaluation of its effect on experimental periodontitis models.
In this study, a thermoresponsive gel for minocycline (MCL) with chitosan/β-glycerophosphate (C/β-GP) was formulated and its characterization, in vitro release, stability, toxicity and pharmacodynamics were investigated. The formulation containing MCL was prepared by pouring the chitosan solution directly onto the sterilized drug powder and stirring before mixing with the β-glycerophosphate (β-GP) solution. The final preparations contained 0.5% (w/v) chitosan, 1.8% (w/v) β-GP and 2% (w/v) MCL. The drug content of prepared gels was in the range of 92-99%, and the pH value of the optimized formulation was found to be 5.6-6.2. The gelation temperature of the prepared C/β-GP thermogelling solutions was 37 °C. Color, consistency, pH, viscosity and drug content of the in situ gels were found to be consistent, and no signs of separation and deterioration were observed over a period of 90 d. In vivo studies showed that rats' liver and kidney tissue sections were normal, with no structural damage. The constituents of the in situ gels formulation had a well-sustained release efficacy on the animal model of periodontitis.